ABSTRACT: The aim of this research was to evaluate the effect of green algae Chlorella vulgaris on the initial growth of wheat, maize, bean and lettuce and the microbiological activity of rhizospheric soil. The experiment was conducted in controlled conditions. The inocula were applied as foliar fertilizer by spraying. Plant material was taken 30 days after plant emergance. Chlorella vulgaris affected positively the length (28.5% increase) and fresh mass (17.9% increase) of maize root, stem length of wheat (24.2% increase) and stem mass of lettuce (56.34% increase). Application of Chlorella vulgaris led to the increase of the total number of bacteria and the number of aminoheterotrophs in the maize rhizosphere, total bacterial number in the wheat rhizosphere, and the number of fungi in the rhizosphere of bean. The number of other investigated groups of microorganisms did not change significantly. The activity of dehydrogenase enzyme was not affected by inoculation with green algae.
INTRODUCTION
Green algae Chlorella vulgaris stimulates plant growth by production of growth hormones, vitamins, macronutrients (N, P, K) and micronutrients (Fe) [Bajguz and Piotrowska-Niczyporuk 2013] . Chlorella sp. enhances soil structure, soil aeration, and absorbs heavy metals. Mode of application varies from foliar treatment to seed coating or only algal extracts could be used [Faheed and Abd-El Fattah 2008] . Green algae based microbial fertilizers are used in Hungary, India, Egypt, Portugal and in Scandinavia. Chlorella vulgaris can be successfully used as single treatment or in combination with different rhizobacteria [Raposo and De Morais 2011; Gonzales and Bashan 2000] .
The aim of this research was to investigate the influence of Chlorella vulgaris based microbial fertilizer on the initial growth of wheat, maize, been, and lettuce, as well as on the microbiological activity in the rhizospheric soil.
MATERIAL AND METHODS
The experiment was set up in vegetation pots filled with humus substrate. Plant material was as follows: maize (NSSC6010), been (Žuta olovka), wheat (NSR-5) and lettuce (Majska kraljica). The above ground plant parts were treated foliarly by spraying two times within 30 days with 1.6% water suspension of green algae microbial inocula (Natur Plasma -liquid fertilizer containing Chlorella vulgaris, 3x10 7 CFU/ml, Hungary). First application was carried out seven days after emergence, second treatment 25 days after emergence. Sampling of the plant material was performed five days after second treatment. Stem length (cm), stem fresh mass (g), root length (cm) and root fresh mass (g) were measured. In the rhizospheric soil, the total number of bacteria (TNB), number of actinobacteria (ACT), fungi (FNG), aminoheterotrophs (AMH) and azotobacter (AZB) were determined. Standard method of agar plates was used [Trolldenier 1996] . Dehydrogenase (DHA) activity was measured by spectrophotometric method [Lenhard 1956; Thalmann 1968] . Statistical analyses were performed using STATISTICA 10.0 (Hamburg, Germany).
RESULTS AND DISCUSSION
Application of Chlorella vulgaris affected differently the initial growth of the plants. The initial maize growth parameters increased by 4.5 and 28.5% (Table 1) . Maize root length was the highest regardless of the foliar treatment of Chlorella vulgaris. The highest stem length was obtained in wheat. Stem and root of bean plants grew uniformly, the increase in length was around 10%, respectively. Chlorella vulgaris affected positively the growth of lettuce, which is of great importance because it is mainly grown for leaves and used as salads in human diet.
The significant increase of growth parameters recorded in this research is in accordance with the works of many authors worldwide. Faheed and Abd-El Fattah [2008] studied the effect of green algae on growth parameters and some physiological response of lettuce (Lactuca sativa) seed germination and growth. Our results show that the fresh mass of lettuce increased by 56.34% after foliar treatment with Chlorella vulgaris. The stimulatory effects of algae as biofertilizer on some growth parameters of lettuce are also in accordance with the results obtained by Rani and Sathiamoorthy [1997] . Mahmoud and Amara [2000] found that all treatments significantly increased plant growth parameters compared with untreated plant. Plants foliar treatment with Chlorella vulgaris led to the increase of total bacterial number in the rhizosphere of maize and wheat (Table 2) . Actinomycetes and azotobacter were not affected significantly by algalization. Abundance of saprophytic fungi was increased only in the rhizosphere of bean. The number of aminoheterotrophic bacteria was increased in the rizosphere of maize. Dehydrogenase activity was negatively affected by algal inoculation.
In contrast to stimulated plant growth, algalization with Chlorella vulgaris did not influence significantly the microbiological activity in the rhizosphere of the investigated plants. This was expected, since the algal inoculum was applied as foliar treatment. Few algal cells reached the soil surface and could not interact with soil microorganisms.
Green algae as biofertilizers are a promising alternative to agrochemicals in order to avoid soil pollution. Also, they recover the nutrients content in soil as they secrete exo-polysaccharides that improve soil structure and bio-active substances that enhance the plant growth. Algae are known to be one of the most promising source of bio-control agents, thereby having positive impact on human health [Silva et al., 2000] РЕЗИМЕ: Циљ истраживања био је да се испита утицај зелене алге Chlorella vulgaris на почетни раст пшенице, кукуруза, пасуља и салате као и на микробио-лошку активност ризосферног земљишта испитиваних биљака. Оглед је постављен у контролисаним условима. Микробиолошки препарат је примењиван фолијар-но прскањем биљака. Биљни материјал за анализу узет је 30 дана након клијања биљака. Примена Chlorella vulgaris позитивно је утицала на дужину и свежу масу корена кукуруза, дужину надземног дела пшенице и салате. Инокулација зеленом алгом довела је до повећања укупног броја бактерија и аминохетеротрофа у ри-зо сфери кукуруза, укупног броја бактерија у ризосфери пшенице, као и броја гљи ва у ризосфери пасуља. Бројност осталих група микроорганизама као и актив-ност ензима дехидрогеназе није статистички значајно промењена.
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